Dose-response effects of exogenous pulsatile human corticotropin-releasing hormone on adrenocorticotropin, cortisol, and gonadotropin concentrations in agonadal women.
Acute activation of the hypothalamic-pituitary axis with CRH has been reported to suppress gonadotropin secretion in women of reproductive age. In this study we specifically examined the effects of increasing doses of human CRH (hCRH) on circulating concentrations of ACTH, cortisol, and gonadotropins in five agonadal women, aged 46-65 (mean, 51.2) yr. The subjects had undergone either natural menopause or surgical removal of their ovaries at least 1 yr before study. Each woman was studied on four separate occasions and received either saline or hCRH at a dose of 0.5, 1.0, or 2.0 micrograms/kg BW through an indwelling iv catheter in a randomized, single blind fashion. During each experiment, five sequential iv injections of the same dose of hCRH or saline were administered at 90-min intervals over an 8-h period, followed by a 10-micrograms iv bolus of GnRH to test for pituitary gonadotropin responsiveness. Blood samples for measurement of LH, FSH, PRL, ACTH, and cortisol were obtained at 15-min intervals through an indwelling iv in the contralateral arm. Episodic pulses of LH secretion were analyzed using the Cluster computer program. Transverse mean LH, FSH, and PRL levels did not change with increasing hCRH doses. Mean (+/- SEM) LH pulse frequency [saline, 5.2 +/- 0.4/8 h; hCRH, (0.5 micrograms/kg), 4.8 +/- 0.2; hCRH (1 microgram/kg), 5.2 +/- 0.2; hCRH (2 micrograms/kg), 5.4 +/- 0.2] and amplitude [saline, 14.4 +/- 4.2 IU/L; hCRH (0.5 microgram/kg), 14.0 +/- 2.4; hCRH (1 microgram/kg), 15.8 +/- 2.5; hCRH (2 micrograms/kg), 17.2 +/- 2.9] did not differ among groups. Although the transverse mean levels of ACTH [saline, 8.7 +/- 0.2 pmol/L; hCRH (0.5 microgram/kg), 12.4 +/- 0.3; hCRH (1 microgram/kg), 11.5 +/- 0.4; hCRH (2 micrograms/kg), 12.8 +/- 0.4] did not change with increasing doses of hCRH, the duration of cortisol peaks after hCRH was longer and accounted for the increased transverse mean at each dose [saline, 152.8 +/- 4.1 nmol/L; hCRH (0.5 microgram/kg), 265.4 +/- 10.5; hCRH (1 microgram/kg), 329.7 +/- 14.3; hCRH (2 micrograms/kg), 348.2 +/- 12.1]. These findings suggest that ever larger doses of pulsatile hCRH continue to increase adrenal output of cortisol secondary to more sustained ACTH responses. However, hCRH-induced acute hypercortisolism does not alter gonadotropin secretion in agonadal women.